Introduction
Modern surgery in Hong Kong may be said to have begun in 1913 with the appointment of Kenelm Hutchinson Digby (1884e1954), a graduate of Guy's Hospital Medical School, to the Chair of Anatomy at the newly founded University of Hong Kong. Digby also taught surgery and in 1915, with the endowment of the Ho-tung Chair of Clinical Surgery, thus held two professorships simultaneously. In 1923 he relinquished the Chair of Anatomy to become the first Professor of Surgery, a post he held until his retirement in 1945. 1 As the first Professor of Surgery at the University of Hong Kong, Digby also contributed extensively to the understanding of many aspects of orthopaedics. He should rightfully be regarded as the originator of orthopaedics in Hong Kong, long before this specialty existed as a distinct department after World War II.
Digby demonstrated surgical operations on cadavers to students. 1 In a real situation, each operation lasted hours because all surgical instruments were handed round by forceps and never touched even with gloved hands. In the Guy's Hospital tradition, he advocated the "no-touch technique" in operative surgery. Digby propagated his former mentor's surgical principles and techniques in Hong Kong. 1, 2 His ingenuity and versatility were remarkable in the design of new equipment and instruments, and novel operative procedures.
The role of medical research
In the early days of the University Medical Faculty, Digby had already realized the importance of research in a University. In 1924 as President of the Medical Society he delivered the following inaugural address to its members 3 :
'ideational or imaginative'. Successful research involves two processes: observation of facts and the origination of new ideas. The richer a piece of research is in original ideas, the more highly should we appraise its quality. For observational research (even if devoid of ideational elements) perhaps not requiring such high intellectual faculties, may yet be of very great usefulness to mankind. It is the basis for and the touchstone of all imaginative work. Much study of the anatomy, physiology and pathology of the European and American requires to be repeated on the Chinese. These attempts to secure physiological and other standards for the Chinese race will not only be of value in them but may lead to original ideas and methods. Ideational research must be founded upon and tested by observation. In the observation of facts one requires accuracy and patience and adding a sceptical frame of mind. Most people can cultivate by training some ability in observational research. It merely requires talent. Ideational research on the other hand demands a far higher quality approach to and sometimes reaching genius. The ability to form fresh mental concepts is inborn and might seem to be extremely rare. It is the business of a university to cultivate the habit of originality. To produce good ideational research it is necessary to have two faculties: imagination and critical sense. Both faculties must be present together in addition to powers of observation. Imagination without the critical sense leads to insanity; critical sense without imagination is purely destructive; observation without either imagination or critical faculty produces stupidity. A critical sense should be one of the aims of all education, encourage what constitutes evidence should be an integral part of every university curriculum. The researcher must force himself to be critical. Ideational research cannot be machine-made to order. It can however, be encouraged. The researcher benefits by having to teach and by contact with the fresh young minds of his students. The teacher benefits by research which keeps alive his interest in his subject and prevents him becoming mechanical and dreary. Contact with patients and students are of paramount importance. A line of research may often lead one outside one's own specialty, much of the research work of the future must be team-work carried on jointly by the specialists in different departments. The importance of research should not overshadow the importance of teaching. A really great teacher is to be measured not only by his own research but even more by the research and other work of his students and followers." 3
Applied anatomy and surgical pathology
Case of fracture of the neck of the femur with anterior dislocation of the head (also fracture shaft of the left femur) illustrating the importance of the retinacula. 4 "The patient, a Chinese 49 years of age had a severe fall on his left hip on May 31, 1938. An attempt was made to reduce the dislocation under anaesthesia on the same day and subsequently the patient was admitted to the University Surgical Clinic. He was placed in a knee-flexion traction splint on a special fracture femur bed with traction applied to both legs, and on the next evening the right hip joint was opened through a SmithePetersen incision. The head of the femur was not in the acetabulum and the heads of origin of the rectus femoris and the ilio-femoral ligament had to be divided before the head could be located back into the acetabulum. A good position was obtained and the fragments fixed with a SmithePetersen fluted nail. Strict skin segregation and no-hand-touch techniques were followed. It was observed the neck of the femur with periosteum was completely divided and the ligamentum teres was severed close to the head. A band of retinacular fibres still connected the head and neck though the bony parts were separated by an inch." 4 
Digby observed:
"In fractures of the neck of the femur (intracapsular fracture) the nourishment of the head of the femur is chiefly carried out by the vessels in the retinacula. Very little blood is carried by the ligamentum teres. The retinacula may be described as the reflected fibres of the capsule reflected longitudinally upwards, chiefly along the inferior aspect of the neck of the femur, and carrying large vessels to the red marrow and bone." (Figure 1 ).
"In this case the patient recovered and the head of the bone neither necrosed nor underwent absorption although the neck was broken and the ligamentum teres was torn across. Probably the synovial membrane and capsular ligament were originally attached around the head, but with the upright position of plantigrade man these became secondarily attached further away along the neck, except where they persist as the retinacula. Some superior retinacula exist and a few other strands on the front of the neck but these latter adhere so closely to the bone that they are torn with the fracture." 4 Digby concluded:
"The retinacular fibres maintain the blood supply to the head after many intracapsular fractures of the neck of the femur, unless they too are all torn or the fracture occurs exactly at the junction of the head and neck." 4
Current surgical fallacies
"That in the usual type of case of dislocation of the shoulder joint, the head of the humerus passes through a rent in the capsule." 5 Digby quoted from one of the latest text books on the subject of dislocation of the shoulder joint.
"The weakest spot in the capsule lies between the subscapularis and teres major tendons, and it is usually at this point that the head of the humerus escapes from its capsule, and speaking of Kocher's method of reduction, the first movements put the rent in the capsule on the stretch, the second levers the head of the humerus down till it is opposite to the opening, the third relaxes the opening and makes the head pass through into the joint.
The facts:
"The capsule of the shoulder joint is so loose that, by muscles as in some cases of paralysis, the head of the humerus falls right away from the glenoid cavity. If the muscles are removed from the shoulder joint in a cadaver so that the humerus is only attached to the shoulder girdle by the capsule and its associated ligaments, it is possible to produce a subcoracoid dislocation of the shoulder joint without rupturing the capsule anywhere. The large onethird-of-a-sphere head of the humerus is far too blunt to puncture a tough capsule. The fact that subcoracoid dislocations may usually be reduced with great ease and without anaesthesia is not compatible with a head being forced through a rent in the capsule. The trivial violence which, in cases of recurrent dislocation of the shoulder that causes the accident, and the extreme ease of reduction does not fit in with the idea of the large humeral head being forced through a capsular rent. The usual view is correct, namely that a subcoracoid starts as a subglenoid one, one should have to imagine a rent in exceeding the inferior part of the capsule, but this is negatived by the redundancy of the lower fibres of the capsule and by the fact that no rent has been described. If the humeral head did in actual fact pass through a rent in the capsule, it is very unlikely that mere traction would effect a reduction. At open operations for unreduced dislocation of the shoulder joint the head is found within the capsule. From these facts and considerations the conclusion is that the usual subcoracoid dislocation is an intracapsular dislocation, and that the obstacles to reduction in a recent case are the contracting tone of the muscles and the edge of the glenoid fossa." 5
Research on the biomechanics of ivory
On the properties of ivory as a material for use in bone surgery Ivory has been employed at times in the form of pegs or nails to secure fragments of bones in proper position. Joseph Lister was accustomed to use ivory nails in the early days of antiseptic surgery. Although physiologically far inferior to autogenous living bone grafts, weaker than boiled beef bones, and feebler than steel plates, in special cases, ivory still has a limited application. Ivory is the dentine of the elephant's upper incisor teeth. It possesses regularly disposed canals proceeding in the arc of a circle and producing by their decussations minute curvilinear lozenge shaped spaces. It is this arrangement which gives the characteristic grain of ivory. It is generally recognized that ivory inserted in bone is slowly absorbed. 6 
Physiological properties
Digby and Herbert Earle, Professor of Physiology, performed the following two experiments:
"On 13 December 1917, a young rabbit was anaesthetised and with aseptic precautions the right tibia was exposed and its medullary cavity opened near the upper end of the shaft. Two exactly similar ivory rods of such size as to completely fill the medullary cavities of the tibia of a rabbit of corresponding size had previously been prepared. One was inserted into the medullary cavity and the wound closed. Thirty-eight days after the rabbit was killed. The ivory rod inside was adherent to the bone except at its lower end which lay free in the red marrow towards the distal extremity of the bone. When separated from the bone, the part which had been in contact was rough and pitted. A second young rabbit was similarly treated. In this case the ivory rods were somewhat larger so that the one inserted into the tibia. One hundred and sixty-seven days later the rabbit was killed. By this time it had grown to a large size. The tibia was of the same shape and thickness as the right, but the medullary cavity was found to be somewhat blocked. The ivory rod was adherent to one side of the medullary cavity, was porous and worm-eaten in appearance and thinned to one third of its size as judged by the control. These experiments illustrate the slow absorption of ivory rods in the medullary cavities of bones. They also show the capacity of the living bone to become adherent to the ivory. The non-irritability of the ivory was also illustrated together with the fact that a long bone can tolerate a large ivory rod completely filling the medullary cavity of the shaft without interfering either with its shape or its growth." 6 
Physical properties
Ivory can be repeatedly boiled for 2e3 hours without deterioration. The comparative densities of ivory and bone were measured by Professor Warren of the Department of Physics, University of Hong Kong. The density of ivory was found to be slightly less than that of compact bone. Notwithstanding its strength, ivory is soft enough even to be cut with a strong, sharp knife as well as with a saw. It can without any difficulty be turned in a simple lathe, holes can be readily made in it with a drill and surfaces can be easily smoothed and shaped with sandpaper and file. The surgeon can thus in some measure become independent of the surgical instrument manufacturer. And the tube or rod can be accurately and quickly modified to suit the requirements of any individual case. 6 
Compressibility and elasticity
Ivory can be compressed to an appreciable degree and on release of the compressing force resumes its original volume. In consequence, ivory pegs or rods when driven into correspondingly smaller holes even in a rigid substance such as bone become fixed with a certain degree of firmness. Ivory also exhibits a considerable elasticity to a bending force. As the force applied increases the ivory bends, but springs back immediately when no longer acted upon. It only shows a very slight degree of permanent deformation just before the force applied reached maximum. Ivory, in virtue of its elasticity, yields temporarily, and is thus able to withstand sudden stresses. The tests recorded in Figure 2 were performed on a tensile testing machine by Cade Middleton Smith, Taikoo Professor of Engineering at the University (Figure 2) . In a patient of average weight and height with a fractured femur, the ivory would be able to bear the limb. Walter Brown, Professor of Mathematics analysed these figures. Ivory was stronger than most woods, but inferior to even the poorest kinds of steel. It was comparable with copper or gun-metal. 6 
Conservative treatment of fractures
The mid-position humerus splint Dissatisfied with the usual conservative methods of treating fractures of the humerus, Digby began to devise new appliances in 1920. 7 "The current splints and slings did not prevent mal-union and delayed union, or are too complicated. An ideal splint must allow relaxation of muscles acting on the fragments, viz. placing the proximal and distal joints at the average or mid-position of their range of motion: shoulder joint abducted 45 , flexed 30 , medial rotated 45 , elbow flexed 80 , forearm semi-pronated. An ideal splint must permit the application of moderate traction, provide free access to the humerus for massage, dressing, and taking X-rays. It should be possible to start active and passive movements of the adjacent joints. The simple materials included: galvanized iron wire 1/8 inches thick (33 feet long suffices for all cases, being non-rusting and obtainable anywhere), adhesive strapping; web and buckle, cotton wool and bandage. The whole splint weighed less than 2 lbs and could easily be made by hand in an hour's time, could easily be homemade if so desired (Figure 3 
Treatment of fractures
A demonstration of certain modifications in fracture apparatus was given by Professor Digby in the Surgical Unit at the Government Civil Hospital, Hong Kong.
These included:
(1) A knee flexion traction femur splint. 8 (2) A special bed for use with the same.
(3) An abduction traction humerus splint. (4) An abduction clavicle splint. 9 Internal fixation of fractures Digby advocated a simple method of limited internal fixation of diaphysial fractures.
Suturing of fractured bones by absorbable ligatures 9
Experiments were performed on isolated broken bones and upon cadaveric limbs. After exposure of the fracture site two oblique notches, at right angles to the fracture line, were made on the surface of each fragment by a Gigli saw. Two strong ligatures of chromic catgut were slipped into the grooves and knotted tightly. A third ligature uniting the two oblique ones was employed to tighten them further. The ligatures should be very tightly drawn. The wound was closed and the limb placed in appropriate splints. Although the union was not very strong, in conjunction with external splinting, the fragments could be maintained in accurate apposition.
"This method has the following advantages over the use of plates and screws:
(1) The operation is quicker and requires no special instruments. "It is somewhat of a reproach to modern surgery that when a bone is broken the average surgeon hesitates to accurately unite the fragments. Yet a nerve, a muscle, a tendon, a ligament or an aponeurosis will be sutured as a matter of routine. It is true that Lane and others have long adopted the fixation of the fragments in position with metal plates and screws in almost all fracture cases. But the routine treatment of fractures by open operation has never become popular, and during the Great War [1914e1918] open operation played only a small part in the treatment of simple fractures.
(1) The proneness to septic infections in such operations and the appalling results of such septic infection. (2) A tendency to delay in firm bony union.
(3) Technical difficulty in accurately replacing the fragments; manipulating the plates, drilling holes and inserting screws; and controlling haemorrhage.
The stoutest union of fragments could be obtained by two steel plates on opposite sides united by bolts and nuts through the whole thickness of the bone. It then occurred to one that a plate outside the compact tissue and another inside the medullary cavity could be held to one another by a single bolt and nut, and that such would not require a very long incision or excessive stripping of periosteum. Two short plates are employed, one within the medullary cavity, the other outside on the surface of the bone. These are tightly clamped together by means of a single screw attached to the inner plate and outer plate and traversing a hole in the bone near the fracture. A nut outside the outer plate screws up to compress the plates." (Figure 4 ) 11 In this preliminary report, Digby gave details of four patients with not-too-recently fractured long bones that failed to respond to conservative treatment. The first patient was a Chinese rickshaw coolie who sustained a fractured tibia and fibula after being knocked down by a motorcar 42 days before admission to the Government Civil Hospital. The second was a Chinese scavenger who fell off his bicycle 30 days before operation and had fractured radius and ulna. The third patient was a European who, whilst riding a motorcycle, collided with a lorry and was thrown down some 4 weeks prior to surgery and had fractured his tibia and fibula. The fourth patient was a European sailor who fell 60 ft (18.3 m) from the top of the mast onto the deck of his ship, sustaining a fractured femur that was treated for 8 weeks without union. Digby claimed the following advantages for his method of fixation:
(1) Ease and speed of application. It is not necessary to drill numerous holes for screws.
(2) The inner plate acts as a guide for reduction of the fracture.
(3) Periosteal stripping is reduced. Risk of infection is reduced. (4) The plates can easily be applied near the ends of bones when compact tissue is too thin to afford a secure hold for screws. (5) Removal of the plates is easy if it is necessary. 11 
